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Still an unresolved issue—multicentre studies are needed

S
jögren’s syndrome (SS) is a rela-
tively common autoimmune disor-
der, affecting 2–3% of the adult

population. It is characterised by lym-
phocytic infiltration and destruction of
the exocrine glands. The salivary and
lachrymal glands are primarily affected,
leading to a dry mouth and dry eyes, the
hallmark of the disease. Other exocrine
glands, which may be affected, include
those of the pancreas, bronchial tree,
and gastrointestinal tract. SS may occur
alone (primary) or in association with
other connective tissue diseases (sec-
ondary). The spectrum of clinical man-
ifestations of SS is wide, ranging from
mucosal dryness, directly related to
exocrine dysfunction, to more systemic
complaints, affecting mainly the
musculoskeletal, pulmonary, renal, and
vascular systems.1 Peripheral nervous
system disease, manifested commonly
as peripheral sensory neuropathy or
more rarely as mononeuritis multiplex,
is a well established feature of the
disease, occurring in approximately a
quarter of patients.2 However, involve-
ment of the central nervous system
(CNS) in patients with SS is a matter
of serious controversy between different
research groups, with a prevalence
ranging from ‘‘undetectable’’ to ‘‘quite
common’’. This discrepancy was pre-
viously attributed possibly to differences
in the diagnostic criteria, selection of
populations, special interests of differ-
ent teams of investigators, or referral
bias.3 4

PREVALENCE OF CNS DISEASE IN
SS
The prevalence of CNS disease in SS is a
controversial topic. Tables 1 and 2 list
the prevalence of CNS manifestations in
patients with SS reported since 1985.
The numbers quoted in publications
range between 0 and 100%.2 5–21

Why is there is such a huge variability
in the reported prevalence of CNS
disease in SS?
Firstly, there is no consensus on the

definition of CNS involvement. Some
authors include psychiatric disease, but
some do not. Also there is no consensus
on the inclusion of mild symptoms such

as headache or mood disturbances.
Secondly, the diagnostic criteria used
for SS are not uniform. Some authors
have used stringent criteria that include
confirmatory salivary gland biopsies,
whereas others have included patients
with probable SS. Thirdly, some studies
have included patients with secondary
SS, some of whom may have lupus with
CNS disease. Also some patients may
have true SS-systemic lupus erythema-
tosus (SLE) overlap with CNS disease.
Fourthly, confounding factors that may
increase the risk for cerebrovascular
disease such as diabetes, hypertension,
and hyperlipidaemia or factors that may
be associated with psychiatric disease
such as thyroid disease are not always
accounted for. This is important consid-
ering that the incidence of autoimmune
endocrinopathies such as thyroid disease
is increased in patients with SS.22 23

The most important factor is the
selection of patients studied and the
presence of referral bias. Referral bias
may occur in tertiary centres, where
complex cases with severe disease are
referred. This may lead to overdiagnosis
of CNS disease as these patients may
not represent the general SS population.
Similarly, the prevalence of CNS disease
would vary between patients seen in a
neurology department and those seen in
a rheumatology outpatient department
and might lead to differences in disease
prevalence quoted because of selection
bias. Underdiagnosis may be a result of
symptoms being dismissed by the asses-
sing physician as functional or stress
related. Patients may also fail volunta-
rily to report symptoms. This is of
particular relevance for psychiatric
symptoms. Furthermore, neurological
complications in elderly patients with
SS may be attributed to their age,
again resulting in underdiagnosis.
Furthermore, owing to a problem with
classification, some patients with SS
and CNS involvement may also satisfy
the American College of Rheumatology
criteria for SLE and hence may be
diagnosed as CNS-SLE and therefore
missed.
Finally, the reported prevalence of

CNS disease may reflect true differences

of coexistent CNS diseases in different
populations due to different genetic and
environmental factors. This is of parti-
cular relevance for diseases like multiple
sclerosis (MS). The incidence of MS
increases with latitude, and therefore
coexistence of SS with MS may explain
the high incidence of MS-like disease
reported in North America and
Scandinavia compared with the low
incidence in south European countries
and Colombia.24–26

To solve the controversy, prospective,
controlled studies are needed with large
numbers of patients, because the pre-
valence of specific neurological syn-
dromes in the general population is low.

AETIOLOGY: PATHOGENESIS
The aetiology of CNS-SS involvement is
not well delineated. However, some
clues for its pathogenesis could be
provided by cerebrospinal fluid (CSF)
analysis, histopathology, and neuroima-
ging studies.
Some evidence points to an immuno-

logically mediated mechanism of CNS
disease in SS. Alexander et al examined
the CSF of patients with SS with active
CNS disease and found evidence of lym-
phocytosis, raised IgG index, and one or
more oligoclonal bands on electrophor-
esis.27 These findings suggest that lym-
phocytes have migrated to the CNS and
synthesise antibodies intrathecally. Fur-
thermore, Sanders et al found evidence
of intrathecal activation of the terminal
pathway of complement when they
examined CSF from patients with pri-
mary SS and CNS involvement.28

‘‘CNS disease in Sjögren’s syn-
drome may be immunologically
mediated’’

Histopathological examination of
brain tissue from some patients with
CNS-SS has demonstrated a small vessel
mononuclear inflammatory and ischae-
mic/haemorrhagic vasculopathy.29 In
some anti-Ro positive patients frank
necrotising vasculitis (angiitis) was
noted. Furthermore, up to 75% of
patients with SS and active CNS disease
have been shown to have concomitant
active peripheral vasculitis affecting the
skin, muscles, and nerves.21 Findings
compatible with small vessel cerebral
angiiitis were also found in a significant
proportion of patients with CNS-SS
undergoing cerebral angiography.30 In
these patients there was a strong corre-
lation between abnormal angiography
findings and anti-Ro antibody positivity.
Hence, several lines of evidence point

towards a small vessel vasculitis being
the underlying pathogenic process in
at least a proportion of patients with
CNS-SS.
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Additional evidence for the potential
role of anti-Ro antibodies in the patho-
genesis of CNS vasculitis in SS comes
from in vitro studies.30 Serum samples
containing anti-Ro antibodies from
patients with CNS-SS were shown to
stain the cytoplasm and cell membranes
of cultured umbilical vein endothelial

cells (HUVECs) and bovine retinal
endothelial cells in immunohistological
studies. Also, in western blot experi-
ments using HUVECs, sera containing
anti-Ro antibodies from patients with
CNS-SS, bound to 50/52 and 60 kDa
peptides—that is, to peptides with the
same molecular weight as the Ro auto-

antigens. Thus, anti-Ro antibodies may
bind to brain endothelial cells and take
part in the inflammatory process that
leads to vascular damage.
No association has been found

between CNS-SS and other autoanti-
bodies associated with vasculitides such
as antineutrophil cytoplasmic antibo-
dies. Moreover, ribosomal P antibodies,
formally associated with cerebral lupus,
are not detected in patients with pri-
mary SS or CNS-SS.15 Anticardiolipin
antibodies are reported to occur in 5–
14% of patients with primary SS29 31 and
seem not to be associated with CNS
disease.29

Single photon emission computed
tomography (SPECT) scanning has also
contributed to an understanding of the
pathogenesis of CNS-SS. Kao et al
performed technetium-99m-hexa-
methylpropylene-amine-oxime SPECT
scanning in 16 patients with primary
SS with neuropsychiatric manifestations
and normal brain magnetic resonance
imaging (MRI) results.32 Eighty one per
cent of patients had abnormal findings
on SPECT scanning, with the temporal
lobes being most commonly affected.
These findings suggest that brain perfu-
sion abnormalities may account for
some of the clinical manifestations in
CNS-SS, which exist even in the absence
of permanent brain structural changes.
Johnson et al assessed pituitary and

adrenal function in eight patients with
primary SS and eight healthy controls.33

Seven of eight patients with primary SS
expressed feelings of anxiety and three
of the eight had evidence of depression.
Hypoactivity of the hypothalamic-pitui-
tary-adrenal stress axis was found in
patients with primary SS compared with
healthy controls. Patients with primary
SS were characterised by significantly
lower adrenocorticotrophin and cortisol
levels, as well as by a lack of response to
corticotrophin releasing hormone com-
pared with controls. Therefore, some of
the mood disorders in primary SS may
be partly explained by hypofunction
of the hypothalamic-pituitary-adrenal
axis.

CLINICAL SPECTRUM OF CNS
DISEASE IN SS
Patients with SS can present with any
neurological or psychiatric manifesta-
tion. The astute physician should recog-
nise the pattern of neurological
involvement (brain, spinal cord, cranial
nerves) and according to the level of
lesion, proceed to appropriate evalua-
tion. It should be also noted that certain
non-focal symptoms, such as cognitive
dysfunction or subtle psychiatric distur-
bances may not be noticed by the
assessing physician. To avoid this, a list
of questions relating to neurological and

Table 1 CNS involvement in SS: reported prevalence

Authors
Patients
with SS (n) Country

% With
neurological
manifestations Nature of CNS disease

Lafitte et al, 20015 25 France 17 Spinal cord dysfunction
Transverse myelitis
Motor neurone syndrome
Seizures+ tetrapyramidal
syndrome+ cerebellar
syndrome

Anaya et al, 20006 95 Colombia 3.2 MS-like illness
Optic neuritis+epilepsy
Complicated migraine

Coates et al, 19999 30 Australia 0
Tajima et al, 199710 21 Japan 14
Escudero et al, 199511 48 Spain 23 Focal neurological deficits
Mauch et al, 199412 20 Germany 10 Hemiparesis

Aseptic meningitis
Moll et al, 199313 45 Holland 9 Transverse myelitis

Stroke
Bell’s palsy
Pyramidal signs

Hietaharju et al, 199316 48 Finland 23 Seizures
Optic neuropathy
Movement disorders
Aseptic meningitis

Hietaharju et al, 1990*14 43 Finland 12.5 Aseptic meningitis
Epilepsy
Hyperreflexia

Andonopoulos et al, 19902 63 Greece 1.6 Cerebrovascular accident
Binder et al, 198818 50 UK 6 Epilepsy

Vertigo
Recurrent TIAs

Alexander et al, 198619 _ USA 20 MS-like syndrome
Malinow et al, 198520 40 USA 60 CNS abnormalities
Molina et al, 198521 50 USA 45 Focal defects

Seizures
Aseptic meningitis
Encephalopathy
Myelopathy
Neurogenic bladder

*Included patients with possible SS
MS, multiple sclerosis; TIA, transient ischaemic attack.

Table 2 Psychiatric involvement in SS: reported prevalence

Authors
Patients
with SS (n) Country

% With
psychiatric
manifestations

Nature of psychiatric
disease

Lafitte et al, 20015 25 France 22 Cognitive dysfunction
Belin et al,19997 14 France 100 Neuropsychological
Govoni et al, 19998 87 Italy 8 Non-focal dysfunction
Escudero et al, 199511 48 Spain 29 Neuropsychiatric
Mauch et al, 199412 20 Germany 70 Cognitive impairment
Moll et al, 199313 45 Holland 7 Psychiatric disorders
Spezialetti, et al 1993�15* 165 USA 80 Psychiatric symptoms

Cognitive impairment
Hietaharju et al, 1990�14 43 Finland 77 Psychiatric symptoms—

depression most common
Drosos et al, 198917 52 Greece 52 Introverted hostility

Paranoid ideation
Somatisation
Obsessive-compulsive
behaviour

Malinow et al, 198520 40 USA 62 Psychiatric disease

*Included patients with secondary SS; �included patients with possible SS.
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psychiatric symptoms must be routinely
asked.

‘‘Doctors would avoid missing subtle
psychiatric disturbances by asking
patients some routine questions’’

However, apart from questionnaires
on SS assessing glandular and extra-
glandular features such as one that
recently proposed,34 a specific question-
naire for CNS assessment in SS is not
currently available. Nevertheless, we
consider that a careful history and
meticulous neurological examination
should be sufficient.
Tables 1, 2, and 3 summarise the

reported CNS manifestations in SS.
They can involve the brain and spinal
cord as well as cranial nerves.29

DIAGNOSTIC EVALUATION OF
CNS DISEASE IN SS
Electrophysiological studies
Electroencephalography (EEG) is abnor-
mal in one third of patients with SS
with severe progressive CNS disease.
Patients with focal deficits may show
focal slow wave activity, decreased
amplitude, or spikes. In patients with
epilepsy the EEG may show seizure
discharges, whereas in patients with
encephalopathy or dementia it may
show diffuse slow wave activity. The
EEG is useful in detecting sublinical
abnormalities that pre-date the devel-
opment of clinical manifestations in
CNS-SS. However, in patients with
obvious CNS manifestations the EEG is
of limited value.
Multimodality evoked response

(MMER) testing, which measures the

integrity of neuronal circuits from the
periphery via the cerebral cortex, via the
visual, auditory, and peripheral nerve
pathways, is useful in detecting early
subclinical abnormalities and monitor-
ing the response to treatment.29

CSF analysis
CSF analysis in patients with SS and
active CNS disease commonly shows
lymphocytosis, a raised IgG index, and
the presence of one or more oligoclonal
bands.27 In patients presenting with
acute or subacute encephalopathy, CSF
examination is also important to
exclude the presence of CNS infection
(bacterial or viral). Furthermore, when
patients have MS-like symptoms, CSF
analysis is an important investigation
for the diagnosis or exclusion of MS.
Unfortunately, data on the role of
cytokines in the spinal fluid of patients
with SS are not currently available.

Serology
Both Ro+ and Ro2 patients with SS can
develop CNS disease. However,
Alexander et al demonstrated an asso-
ciation between anti-Ro positivity and
the severity of CNS disease as well as
with findings on cerebral angiography
suggestive of small vessel angiitis.30

Therefore in a patient with known SS
who presents with CNS manifestations
testing for anti-Ro antibodies is of
prognostic rather than diagnostic
value.29

Although the prevalence of antiphos-
pholipid antibodies in SS varies between
studies,29 35 36 it is important to exclude
antiphospholipid syndrome in patients
with CNS-SS as the clinical manifesta-
tions can be similar in the two syn-
dromes. However, they do not seem to
have clinical relevance, because they are
not associated with thrombotic events
or fetal loss.36

MRI
MRI scans are more sensitive than
computed tomography scans in detect-
ing anatomical abnormalities in CNS-
SS.37 MRI scans of a large proportion of
patients with SS with focal CNS disease
exhibit multiple areas of increased
signal intensity on T2 weighted images,
predominantly in subcortical and peri-
ventricular white matter.9 37 38 These
abnormalities can be due to infarction,
ischaemia, oedema, or demyelination.
An attempt to correlate MRI findings
with neuropathological data has shown
that some of the MRI abnormalities can
be associated with myelin pallor, dilated
perivascular (Virchow-Robin) spaces,
periventricular gliosis, arteriosclerosis,
and infarction.9 The prevalence of MRI
abnormalities in patients with SS with
non-focal/diffuse CNS disease is less

clear. Belin et al studied 19 patients
with SS, all of whom had neuropsycho-
logical abnormalities mostly frontal lobe
syndrome and memory problems.7 None
of the patients had abnormal brain MRI
findings. However, in a study of
Alexander et al, five of eight patients
with psychiatric or cognitive dysfunc-
tion had abnormalities on brain MRI
imaging.37

‘‘MRI detects focal CNS but not
always diffuse CNS disease’’

The prevalence of MRI abnormalities
in patients with SS without clinical CNS
disease is also unclear. According to
Alexander such patients have a very low
frequency of abnormal MRI scans.29 In
contrast, Pierot et al studied 15 patients
with SS without clinical evidence of
CNS disease and found abnormalities in
nine (60%) on brain MRI, consisting
mainly of punctate areas of high signal
in the basal ganglia and the white
matter of the basal ganglia.39 However,
at this point it should be emphasised
that the incidence of high signal
abnormalities in the MRI scans
increases with age, rendering the inter-
pretation of the above findings in an SS
population, classically middle aged
women, rather difficult.40

Cerebral angiography
Cerebral angiography is performed to
exclude other causes of CNS disease
such as arteriovenous malformations,
congenital aneurysms, and other vascu-
lar abnormalities and cerebrovascular
disease. Up to 45% of highly selected
patients with SS with active CNS
disease have angiographic findings sug-
gestive of small vessel vasculitis, such as
stenosis, dilatation, or occlusion of small
cerebral blood vessels.29

DIFFERENTIAL DIAGNOSIS
Evidently, the spectrum of neurological
manifestations in patients with SS is
very wide, rendering the list of differ-
ential diagnoses quite long; all the
mimickers of demyelinating disease
should be considered, including inflam-
matory (SLE, vasculitis, sarcoidosis,
Behçet’s disease), infectious (Lyme dis-
ease, syphilis, progressive multifocal
leucoencephalopathy, HTLV-1 infection,
herpes zoster), genetic (lysosomal dis-
orders, adrenoleucodystrophy, mito-
chondrial disorders), metabolic
(vitamin B12 deficiency), neoplastic
(CNS lymphoma), and spinal (degen-
erative and vascular malformations)
diseases.41 Moreover, other neurological
disorders, such as dementia, amyo-
trophic lateral sclerosis, Parkinson’s
disease, and dorsal root ganglionitis

Table 3 Spectrum of CNS disease
in primary SS

A. Brain
Focal
Motor and/or sensory deficit
Aphasia/dysarthria
Brain stem syndrome
Cerebellar syndrome
Seizures
Migraine
Non-focal
Encephalopathy
Aseptic meningitis
Cognitive dysfunction/dementia movement
disorder
Psychiatric disorders

B. Spinal cord
Transverse myelitis
Chronic progressive myelopathy
Neurogenic bladder
Lower motor neurone disease
Brown-Sequard syndrome

C. Other
Optic neuritis
MS-like syndrome
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should all be included in the differential
diagnosis.42

However, MS is the main imitator of
CNS-SS disease, rendering the distinc-
tion between the two entities quite
difficult, even by very experienced clin-
icians. Features found in common
between the two disorders include the
presenting clinical features, which tend
to involve the spinal cord, brain, and the
optic tract, producing several symptoms
disseminated in time and space, the
hallmark of MS.42 43 Theoretically,
almost all symptoms found in patients
with CNS-SS involvement described
above, could be attributed to the con-
comitant presence of MS. However,
when peripheral or cranial nerve invol-
vement occurs, as can happen in
patients with SS, the diagnosis of MS
is less likely.
Ioannidis et al suggest that the co-

existence of SS and MS can occur by
chance, because both disorders are
relatively common in the general popu-
lation.4 On the other hand, several
studies over the years report an inci-
dence of SS in patients with MS higher
than the expected from chance.
However, the issue is controversial; the
figures vary among the different reports,
ranging from 2 to 16.6%.44–47

CSF analysis shows in both disorders
a raised IgG index and the presence of
oligoclonal bands, suggesting the pre-
sence of intrathecal production of IgG.
However, it was previously suggested
that the number of oligoclonal bands is
useful in distinguishing between the
two: CNS-SS disorders tend to have
fewer than two and MS more than
three.42

Detection of autoantibodies, such as
antinuclear, anti-Ro, anti-La, and rheu-
matoid factor, found in patients with
SS, seems to be a useful tool for the
distinction between the two entities.
However, it should be borne in mind
that positive antinuclear antibodies are
commonly found in patients with MS.
In a prospective study of patients with
MS a high prevalence of antinuclear
antibodies, 22.5%, was detected,48

whereas anti-Ro/SSA antibodies were
reported in a prevalence of 7% in
another study.49

‘‘Distinguishing between multiple
sclerosis and CNS-SS is difficult’’

MRI studies also are not helpful in
differentiating between the two disor-
ders, because periventricular and sub-
cortical lesions are indinguishably
found. Therefore, the differential diag-
nosis of the above disorders should be
based mainly on the patient’s history, in
order to detect features of underlying
autoimmune disease, especially sicca

symptoms, which should be carefully
elicited as they often go unnoticed by
patients.
Abnormal MMER testing is also not

very helpful for the distinction between
the two syndromes, because in CNS-SS
about 50% of patients have one or more
abnormal MMER tests.
Apart from MS, CNS-SS disease

should be differentiated from CNS
involvement in lupus patients.
Although similar neurological features
can occur in both disorders, several
differentiating points should be consid-
ered: the onset of the disease, which
tends to be abrupt in lupus and insi-
dious, subtle, waning and waxing in SS;
the associated autoimmune features—
for example, rash, serositis, polyarthritis
or nephritis in lupus in contrast with
sicca symptoms in SS; the different age
range of the patients (younger for lupus
and older patients for SS); and the
distribution of MRI lesions, with white
matter involvement in patients with SS,
in contrast with grey matter disease in
lupus patients. It has been suggested
that analysis of CSF from patients with
SS shows the presence of atypical
mononuclear cells, probably monocytoid
B cells, not seen in patients with lupus.
Finally, the autoantibody profile (anti-
Ro, anti-La in patients with SS, or anti-
Sm and anti-DNA in lupus) tends to
give some clues, even though not
absolute, for the underlying diagnosis.42

TREATMENT
Treatment of CNS involvement in SS
remains largely empirical, based on
anecdotal reports and the experience
drawn by treating cerebral SLE.
In their comprehensive review,

Govoni et al suggest different therapeu-
tic strategies according to different
clinical features.50 In cases of stable self
limiting disease, no intervention is
required. In contrast, when signs of
activity or progression are evident (for
example MRI, CSF abnormalities),
aggressive treatment with corticoster-
oids initially, and intravenous pulses of
cyclophosphamide is warranted. The
current regimens used include monthly
intravenous pulses of cyclophosphamide
for 6 to 12 months with a possibility of
extension up to 2 years according to the
level of clinical response. However, it
should be emphasised that large rando-
mised controlled studies are lacking,
and protocols used are mainly empirical.
Other immunosuppressive drugs tested
with various success include azathio-
prine, methotrexate, and cyclosporin.42

The role of plasmapheresis, possibly
through removal of circulating patho-
genic antibodies seems to be of benefit
for some patients, especially together
with concurrent immunosuppressive

treatment. However, in this case also,
convincing published data are not avail-
able. A recent report of Canhao and
coworkers, demonstrated a beneficial
role of intravenous gammaglobulin in
the management of CNS vascultis in
patients with SS. However, the cost
effectiveness of this modality is not well
established.51

Dementia related to CNS-SS seems to
be reversible after inmmunosuppressive
treatment. Finally, treatment with tri-
cyclic antidepressant drugs should be
used with caution in patients with
depressive symptoms because mucosal
dryness might be exacerbated, by their
anticholinergic action.50

CONCLUSIONS
In conclusion, despite the progress of
our understanding of SS, CNS involve-
ment is still a controversial issue. We
hope that in the forthcoming years, the
pathophysiology of the disorder will be
better delineated, the prevalence of the
disorder and its optimal treatment will
be determined on the basis of well
designed multicentre studies.
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